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When an adult seeks medical advice about a hallux valgus it is usually on account of pain which may occur in the joint itself, over the bunion or under the metatarsal heads. When a child is referred on account of a hallux valgus the reason may be one of manythe appearance of the deformity, an increasing deformity, fear of increasing deformity, particularly when this has occurred to other members of the family, the spoiling of shoes or pain particularly over the bunion. Very often the child makes no complaint of pain.
Various operative procedures have been devised for the correction of hallux valgus in adults, such as Keller's or Mayo's arthroplasty and arthrodesis of the metatarsophalangeal joint of the great toe. Selection of the most suitable operation in an individual case is most important and even then the result is not by any means always an unqualified success. However, in an adult the metatarsophalangeal joint is often arthritic and in consequence we are dealing with poor articular material.
In a child or adolescent the problem is much more difficult as the metatarsophalangeal articular surfaces are usually normal and whatever treatment is carried out the joint should not be interfered with if possible. Various conservative measures have been described for the correction or control of hallux valgus. These are almost all useless. They include hallux valgus splints which, of necessity, can only be worn in bed and have to be removed when wearing shoes; toe pegs between the first and second toes which tend to push the second toe into valgus rather than correct the deformity of the first; exercises which mobilize the feet and toes but have little if any real effect on the deformity of the great toe.
If correction of the great toe deformity is necessary in any particular case in childhood or adolescence, operation is the only way to achieve this. Whatever operation is carried out the function of the foot must not be interfered with nor must the surfaces of the metatarsophalangeal joint be encroached upon or damaged.
Before embarking on any surgical procedure it is desirable to discover the underlying cause of the condition and to correct this first if possible. In hallux valgus, at least in childhood, the basic deformity is a metatarsus primus varus and correction of this is of prime importance. This has not always been considered to be the case, as witness the opinion expressed by Peabody (1931): "While it may safely be assumed that in some instances hallux valgus develops secondarily and inevitably from a congenital primus metatarsus varus, we believe that in the majority of cases the deformity at the great toejoint is the important one." However, more recently the metatarsus primus varus has been considered the basic deformity. This opinion was expressed by Hawkins et al. (1945) in their paper on the correction of hallux valgus by metatarsal osteotomy. It has been argued that the varus of the first metatarsal is secondary to the hallux valgus. If this is so, then we must produce some adequate reasons for the lateral deviation of the great toe and this must incriminate the shoes. This, however, will not explain the cases of unilateral hallux valgus sometimes seen in children, but one cannot deny that some of the modern "casual" shoes worn by children have an undesirable influence on the progress of the deformity of the great toe and in town dwellers, at least, there has been an increase in the incidence of hallux valgus in adolescent girls.
It is important to define what constitutes a metatarsus primus varus. This is surprisingly difficult. According to Gray's Anatomy (1954) the metatarsal bone of the great toe lies parallel with the other metatarsals and has a limited degree of movement. Wood Jones (1949) shows a diagram of the foot from an 18 mm. human embryo where the angle between the first and second metatarsals is 13 degrees, and another of the bones of the foot of an Australian native woman where the divergence is 9 degrees. Ellis (1951) in his short preliminary paper on a method of correcting metatarsus primus varus by stapling, when discussing the prime metatarsal angle, refers to a control group average of 5-7 degrees and Mitchell -et al. (1958) mention an angle of 10 degrees as being a metatarsus primus varus of abnormal extent. Hardy and Clapham (1951) give 8 5 degrees as the intermetatarsal angle in their control series and 13 degrees in feet with a hallux valgus deformity.
The next anatomical problem is the relative lengths of the metatarsals in the normal foot. Here again there is a divergence of opinion. Wood Jones (1949) states that Straus (1927) showed that the second metatarsal was, in his series, invariably the longest bone, whereas Morton (1935) categorically states that for the ideal foot function the heads of the first and second should be equidistant from the heel. Morton, however, also states that shortness of the first metatarsal can hardly be caUed a definite abnormality but he regards it as a defect. On the other hand, according to Wood Jones, Morton's defect is the accepted normal of all anatomists. If we take an average of the control figures of Ellis and Hardy and Clapham, we arrive at an intermetatarsal angle between the first and second shafts of 7'1 degrees and from the anatomists we should accept that the second metatarsal is usually the longest and projects beyond the first and third.
To correct a hallux valgus deformity, as I have already stated above, operative treatment is almost always required. To do this many procedures have been devised, some of which are applicable to the growing foot. That described by McBride (1928) consists of removal of the lateral sesamoid, excision of the prominent medial part of the metatarsal head and transplantation of the tendon of adductor hallucis into the metatarsal neck. This is largely a soft tissue operation. It does not correct the metatarsus primus varus and is probably only of use in the milder degrees of deformity. Most of the other operations, apart from arthroplasty or arthrodesis of the metatarsophalangeal joint, have been designed to correct the causative metatarsus primus varus.
Operations on bone and joint to correct the varus of the first metatarsal can be divided into three groups: those that can only be carried out during growth, those that should not be carried out during growth and those that can be carried out whether the epiphyses have fused or not. As a temporary measure removal of the prominent medial part of the head of the first metatarsal, combined with a basal osteotomy of the proximal phalanx of the great toe, sounds both simple and acceptable as the articular surfaces are not encroached upon. Unfortunately the results are by no means uniformly successful and may be most unsatisfactory.
Of the operations which depend on further growth of the metatarsals for correction of the deformity there is that described by Ellis (1951) in a preliminary report in which he stapled the lateral side of the epiphyseal plate at the base of the first metatarsal (Fig. 1) . Lapidus (1934) described an operation in which the medial cuneiform-first metatarsal joint is arthrodesed with simultaneous removal of a lateral wedge to correct the metatarsus primus varus; at the same time fusion of the adjacent surfaces of the first and second metatarsals is obtained by cancellous bone chips (Fig. 2 ). For this operation it is desirable that the basal epiphysis of the first metatarsal should already be fused.
The majority of other operations designed to correct adolescent hallux valgus include at least an osteotomy of the first metatarsal. Rocyn Jones (1948) described a specially designed osteotomy of the proximal part of the shaft of this metatarsal to correct the metatarsus primus varus (Fig. 3) . Unfortunately relapse of the varus occurred in many cases, particularly where growth was not complete, at the time of the operation. In fact if an osteotomy of the proximal end of the first metatarsal is to maintain correction of the varus deformity a bone graft must be inserted on the medial side and the first and second metatarsal heads kept in close contact. Bonney and Macnab (1952) suggested that a screw could be used to accomplish this. Stamm (1957) has described an operation fulfilling all these dicta; in this an osteotomy of the base of the first metatarsal is carried out and a graft obtained either from the prominent medial part of the metatarsal head or from a Keller arthroplasty is inserted in the medial side of the osteotomy to produce correction of the varus of the first metatarsal. To maintain this correction the tendon of adductor hallucis is transplanted through the neck of the first metatarsal (Fig. 4) . In children and adolescents, even when the epiphyses have fused, the Keller arthroplasty should not be carried out as a stiff metatarsophalangeal joint is very liable to occur. In place of the adductor tendon transplantation the first and second metatarsal heads can be kept in close contact by means of nylon or catgut suture around the second metatarsal neck and through or round the neck of the first metatarsal. Several years before the above operations on the first metatarsal shaft were described Hohmann (1924) described a transverse or oblique osteotomy of the neck of the first metatarsal, displacing the distal part laterally but without any internal fixation (Fig. 5 ). Peabody (1931) modified this operation by the formation of a lateral peg on the distal side of the osteotomy, displacing this laterally and fixing it by a catgut stitch through drill holes (Fig. 6 ). Hawkins et al. (1945) modified Peabody's operation by specifically removing a transverse section J in. thick from the medial side of the metatarsal neck, leaving a lateral peg as did Peabody and fixing it by a catgut suture in the same way. A similar operation was described by Mitchell et al. (1958) .
In 1952 Mygind of Copenhagen reported at a meeting of the Danish Orthopedic Association 535 cases of hallux valgus operated on by different methods and stated that the best results had been obtained by an oblique osteotomy of the first metatarsal close to the head, which was then displaced laterally and plantarwards on the shaft and kept in place by the hole and peg method devised by Thomasen (Fig. 7) . Mygind also published in the following year a paper on this subject (1953) . In 1953 Mortens of Copenhagen was working at the Royal National Orthopaedic Hospital and introduced this operation to the staff of the hospital. Several cases of hallux valgus were operated on by this method but Cowie in a review of them was disappointed with many of the results due, in his opinion, to too early weight-bearing in plaster. Provided weight-bearing, even in plaster, is avoided for four weeks the results are much more uniformly satisfactory. The operation can also be carried out with safety in children in whom the epiphyses have not united and in adults where there is no gross radiological arthritis. Details of the operation consist of a transverse or oblique osteotomy of the neck of the first metatarsal and the formation of a lateral plantar peg on the proximal fragment with bone nibblers. A hole is then drilled on the medial side of the distal fragment and the peg pushed into it. The foot is immobilized in plaster for eight weeks, during the first four of which no weight bearing is permitted. For the final removal of the plaster the patient is readmitted to hospital for about a week when foot and toe mobilizing exercises are taught and the patient encouraged and trained in correct walking. X-rays taken at this time usually show singularly little callus formation, particularly in adults.
Certain objections can be levelled at this and the Mitchell-Peabody operations, such as the shortening of the first metatarsal, length of hospitalization and the long time in plaster. The first does not appear to be of any significance, particularly in children, and anatomically a long second metatarsal is not abnormal. The main advantage of the operation is that it corrects the metatarsus primus varus and the hallux valgus without interfering with the metatarsophalangeal joint.
In children and adolescents the operation of metatarsal osteotomy may be considered meddlesome surgery but what are the alternatives? These consist of doing nothing, even when the deformity is increasing or when pain is developing, ordering splints and exercises which are of little value, or prescribing shoes with a straight inner border wide enough to accommodate the broad forefoot and bunion, the surgeon knowing full well, if he is sincere with himself, that these shoes will rarely if ever be worn. In fact few young women will wear "sensible" shoes and few men, young or old, like the look of them.
